Beta amyloid effects on expression of multidrug efflux transporters in brain endothelial cells.
ABC (ATP Binding Cassette) efflux transporters at the blood-brain barrier, P-glycoprotein (ABCB1), multidrug resistance associated protein 4 (ABCC4) and breast cancer resistance protein (ABCG2), are important for protecting the brain from circulating xenobiotics. Their expression is regulated by signals from surrounding brain tissue that may alter in CNS pathologies. Differences have been reported in transporter expression on brain vasculature of Alzheimer's subjects where raised levels of β-amyloid (Aβ) occur. The present study examines in vitro the effects of Aβ using immortalised brain endothelial cells (hCMEC/D3). Significantly lower expression of ABCB1 but not ABCC4 or ABCG2 was found following exposure to Aβ(1-42) peptide but not its scrambled equivalent. This was evident at both protein and transcript level and was reflected in lower transcriptional activity of the ABCB1 promoter as judged from the luciferase reporter gene assay and in decreases in ABCB1-mediated efflux of rhodamine 123. Aβ exposure also affected Wnt/β-catenin signalling, decreasing levels of β-catenin protein, reducing activation of TOPFLASH and increasing transcript levels of endogenous inhibitor, Dkk-1. Application of Wnt3a reversed the Aβ-induced changes to ABCB1 protein. These results suggest that Aβ may impair Wnt/β-catenin signalling at the blood-brain barrier but that activation of this pathway may restore ABCB1.